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JAIT®) usm J{T® u no Kpaitnei Mepe mpeyBaputembuon T1- 


'23 CamapKaHJCKHii rocy1apcTBeHHbIii — B3BELICHHOii (Tlw) MPT. Onyxoum ObLIM 
MeMUMHCKHM yHuBepcnteT. CamapkaHA, [OslyaBTOMaTH4eCKH aHHOTHpOBaHbI Ha Tlw-ckaHax, 3 
Y30ekucTan KOTOpBIX OBO u3BIe4ueHO 411 mpx3Hakos. Mogenu 

TIpPOrHO3SHpoBaHHA ObIIH CO3TaHbI C UCIHOUb30BaHHeM 
Kuovesble c10Ba: Pudpomartos, KOMOMHALMM pa3sIM4HbIX MOAXOAOB MalIMHHOrO oOy4eHHaA. 


MarHHTHO-pe30HaHcHad TOMOrpapHs, OnenKka IIpoBoyMach C MOMOMWbIO 100-KpaTHOu cry4aiiHon 

OeTa-KaTeHHH, MallIMHHoe oOy4eHHe, Kpocc-Baruyauuu. Moyenb gna DTF u ue DTF 

patHOMika cpaBHuBaylach c KJlaccuuKalueli AByX pay{MouOroB Ha 
TIOJMHO2KECTBE, COOTBETCTBYIOLICM pacnioOx*KeHHw. 
Pesynptatp: JJanHpie BKOUaTH 203 naynenta (72 DTF, 
131 STS). Paguomuxpockonnyeckad Mogenb Tlw noKka3asia 
cpeyHee 3HaueHue AUC 0,79 Ha nlomHOM HaOope MaHHBIX. 
JloOaBneHue CKaHOB T2w WIM Tlw mocy1e 
KOHTpacTHpoBaHHa He yy4iMo0 moKa3atemu. Ha koropte, 
TOqoOpaHHOoH MO paciouoxKeHHIO, Moyetb Tlw umera 
cpenHtoro AUC 0,88, B To Bpema Kak AUC paguosoros 
coctapiana 0,80 u 0,88, coorBetcrBeHHo. Jia 
IIporHo3HpoBaHHa THIMIOB MyTayHH CTNNBI (S45 F, T41A 
MW Wukoro Tuma) Moyenb Tlw noxa3ana AUC 0,61, 0,56 u 
0,74. Berpogsr: Hatta pawoMuKc-MOjlelIb CMOrIa OTJIMYUTb 
DTF or STS c BpicokoH TOUHOCTbIO, aHaIOTHYHOH JBYM 
paguosioraM, HO He CMOrIa lpeycKa3aTb cTaTyc MyTaljHu 
CTNNBI. 
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1. BBeqenne 


Cnopaquueckuii @uOpomato3 FecMougzHOoro Tuna (OJIT) - peyqkad MorpaHw4Had OMMyxOJIb MATKHX 
TKaHeH, BO3HHKarOlad B MbIMeCYHOaTIOHeEBPpOTHYeECKHX cTpyKTypax [1]. OnnyzemuoorM4eckue 
JJaHHbIC B MHpe OTCYTCTBYIOT, HO MOMYIANMOHHBIC UCCIeqOBaHHA B CKaHaMHaBin u Huyepmanyax 
T1OKa3bIBalOT HU3KYy1O 3a00sIeBaeMocTh - 2,4-5,4 cllyyad Ha MHJIMOH YerOBeK B roy [2,3]. ostomy 
paHHee pacio3HaBaHnHe MW AMarHoctuKa DTF aBiaetca ciox*KHON 3aqaden. 


Ha MPT DTF moxet QemMoHcTpupoBaTb WHpoKHi cueKTp ycusieHna [4]. DIF umeet xapakTepucTuku 
BH3yaIH3allMH, KOTOpble YacTO acCOWMMpyloTcaA Cc CapKOMaMHM MaArKHX TKaHei (STS), Takue Kak 
TlepeceyeHue (aciiMasIbHbIxX paHHll, MHBa3MBHbIM XapakTep pocTa, He3Ha4HTeJIbHbI IeHTpasIbHbIit 
HeKpo3, YMepeHHad rHMepHHTeHCHBHOCTE Ha T1-B3BemleHHOM (Tlw) MPT, rumepHHtTeHcuBHocTs u 
HeowHOposzHOcTb Ha T2-B3BelleHHOM (T2w) MPT c_  runonntTencuBHbImMu mosocamu [5]. 
CireqoBaTembHo, ormm4uTb DTF or STS, T.e. He-DTF, Moxer ObITb cuo2%xKHO. MnBa3uBHaa OnOrCHA 
TKaHH C JOMOJHUTeIbHBIM MMMYHOrHCTOXHMH4YeCKMM OKpalliMBaHieM Ha f-KaTeHHH. 


AuamM3 MyTayuu reHa CTNNBI (f-kaTeHuH), mosTOMy B HacToslee BpeMa TpeOyeTca AIA 
muddepenunayuu DTF or ne-DTF [6]. lockonsxy DTF asiaetca norpaHH4Hon OlyxosbiIo, KOTOpasr 
He cllOcoOHa MeTacTa3MpoBaTb HU TpeOyeT HHOTO pexkKHMa JIeyeHHA, YeM 310Ka4eCcTBeHHEIe STS, 9TO 
pa3m4une o4eHb BaxKHO. JIuddepenuManua Mexay DTF u STS Ha ocHope Bu3yarn3alHu Oplia ObI 
TosesHOH M3-3a pegkoctH DTF, uro yemaer KiMHMYeCKOe HM TMaTONOrM4eCcKOe pacilo3HaBaHHe 
CO*KHBIM. Kpome toro, DTF emMounctpupyeT arpeccMBHbIM XapaKTep pocTa, HM pOCT MOxKeT 
CTHMYJIMpOBaTbcd Tocie (XMpypruyeckoi) TpaBMbI, BKIHOUad Onoricuro [7]. Ilootomy o4eHb BaxKHO 
w30eraTb (MHO2KeCTBCHHBIX) BPeCHbIX Onorcui, KOTOPbIe MOTeCHIMasIbHO MOryT BbI3BaTb POCT 
OIYXOJIH. 


B HeCKOJIbKHX HCCIICqOBaHHAX paccMaTpHBallach MpOrHocTHyecKad poslb MyTalyHH CTNNB1 B DTF 
[8-10], tockombky omyxomu c cepuHom 45 (S45 F) umeroT Ooslee BbICOKHM pucK pelMyzuBa Tocse 
ollepaljHu 10 CpaBHeHHIO C OlyxoJIaMu c TpeoHHHOM 41 (T41A) u quKum Tunom (WT) (T.e. 6e3 
mytauuH CTNNBI [11]) [12]. Ulomyaenue craryca myrauuu CTNNBI mposogutca B 
J{MarHOCTHYeCKHX UWeAX HU WIA HallpaBleHuaA KIMHMYeCKON padoTbI, HO MoKa cTaTyc MyTallMu 
CTNNBI1 He uMmeeT Tepanepruueckux mocreyzcTBui [13]. bonmbumuctso DTF umerot myratnro 
CTNNBI B T41A usm S45 F [8]. Ouenka craryca MyTalMu B HacToslee BpeMA TIpOBOHTCA C 
TIOMOMI[bIO CeKBEHHpoOBaHHA 110 CoHrepy WIM CCKBEHHpOBAHHA CiIeAyIOWero MOKOeHUA, YTO TpeOyeT 
MHOrO BpeMeHH UH OobWMxX 3aTpaT. B paqwomMuke OobUIOe KOJIMYCCTBO KOJIMYCCTBCHHBIX 
XapaKTepHCTHK BH3yasIH3al|H CBA3AHO C KJIMHHYeCKHM HCXO0M [14]. Paqwomuka MOXKET CJLY2KMTb B 
KayecTBe HCMHBa3MBHOTO Cypporata, cHocoOcTByrOlero WHarHOcTHKe, MIporHosy HU TaHHpOBaHHo 
geuenua [15,16]. OcHoBEIBasch Ha pe3yIbTaTax MpeAbIAYWIMX UcceqOBaHHH B OOacTH paxka [17], 
MBI TIpeAMOOXKVIM, ATO payWOMUKa MOxeT ObITb Moe3Ha H mpu J[TO. 


B WaHHOM HcceqOBaHHH M3y4asiocb, cmoco6OHa JIM paMOMMKpocKonMyeckad MOJeJIb Ha 
ocHope MPT 1) ormmyutp DTF or nonDTF B koHeuHocTax u 2) WpeycKa3aTb cTaTyc MyTallHu 
CTNNBI1 sB DTF. Kpome Toro, upu pa3srpanuyeHuu DTF u ue DTF bi oleHnM, Kakaa 13 
BKJIFOUCHHBIX WOcueOBaTesbHOcTeH MPT umeet HanOolIblilyto IpOrHOCTH4eCKYy!O IeHHOCTB. 


2. Matepmas W MeTOIbI 
2.1. Coop OanHoix 


Bpuio momwyaeHo OfOOpeHve coBeTa TO HHCTHTYWMOHAabHOMy KOHTpoO MeyuuMuckoro WeHTpa 
Spa3ma (MII) (MEC-2016-339). B uccneqoBaHve ObLIM BKIIOUCHbI MallMeHTbI C THCTOMOrMYecKH 
TOATBepPKTCHHBIM TIepBHYHbIM WIM peluguBupyrouuM DTF, uarHocTHpoBaHHbIM In 
HalipaBJIeHHbIM B MI] Dpa3ma B nepuog 1990-2018 rr. B pesynbrate OBI MOJyYeH MHOTOLMeCHTpoOBBIit 
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HaOop JaHHBIX BY3YaJIM3al[MH, MOCKOJIbKy MallMeHTbl, HallpaBJICHHble B Halll IKCIepTHbIM MHCTHTYT 
CapKOMBI, 4acTO TOyyasIM BH3yasIM3allMIo B CBOeH OombHUIe. HanuOomee uacTo HCrOub3yeMbIM 
MeTOJOM BH3yalIH3alMH WO Hayala jeaeHua Opa Tlw-MPT, u ee Haw4Me HCHONb30BaIOCb B 
KayecTBe KputTepua BKIHOUeHHA [18]. pu Hanmuuu Apyrux MocueqOBaTebHOCTeH, TakKuXx KaK T2w, 
Tlw mocile KOHTpacTupoBaHHa, JMHaMMYeCKOe KOHTpacTHoe ycuieHue (JIK9D), mpoToHHasd TJIOTHOCTb 
(1) u audbdy3vonHo-B3BellleHHas TOMorpadua (JIBM) MPT, npopogumach cOop aHHBIx. 


ua qupdepenuvanbHoi Quarnoctuxu (DTF nupotus ne DTF) Opium BKmroueHbI rucTOMOrM4ecKH 
TONTBepxKTeHHbIe 310KayecTBeHHbIe CTC KoneyHocteii. JloOpoxayectpenHpie CTC Osim 
HCKJIFOUCHBI, TAK KaK 3TO OOBIMHO BO3HHKAIOT B OPIOWIHOM cTeHKe, UX WupmepenuMabHBI Wuarno3 
UWIMpOK WM BKOUaeT TICeBAOOMYXONIM, TakKHe KaK MHO3HT, HOAYIAPHbIM (aclMHT HM TeMaTOMBI, U 
OIyxouIM, Takve Kak sIMMOMBI, STS, 9HqOMeTpHO3, KapIMHOMBI, JMM@OMbI UM MeTacTa3bI [19]. 
Ilootomy MbI pelluMM cocpeyoTounTEca Ha pa3M4unH MexaY DTF nu STS vu BKuro4unIM B 
HcCcIeqoBaHve WallMeHTOB C THCTOOrMYeCKH MOATBepKAeHHOK TepBu4HoO duOpomuKcocapKomoi, 
MHKCOHAHOM JIMMOCapKOMOHM WIM JIeHoMMOCapKOMOM KOHe4HOCTeli. Kak uw B ciyyae c DIF, B 
MCCJIEOBAHHE PeTPOCIeCKTHBHO BKJIKOUAJIMCb MalMeHTbl, y KOTOPbIX JO JICYeHHA IIPOBOAMAaCh Kak 
mMuHuMyM Tlw-MPT. 


CoOupasucb aHHble 0 Tose, BO3pacTe Ha MOMCHT MOCTaHOBKH AMarHo3a UW JIOKaNIM3alHu OMMyXOIH. 
JIna DTF, B cary4ae orcytcTBua craryca MytaunH CTNNB1, mpoBoyusocb ceKBeHHpoBaHHe 110 
MeToyy Conrepa mocie MmpocMoTpa MaTouOroaHaTOMOM TlapadHHMpOBaHHbIX Yy4aCTKOB OILyXOJIH, 
(PHKCHpOBaHHEIX B opMamMHe. Cry4an c u3BeCTHOM MyTaluei CTNNBI ue mnogpepramucp 
JONOJHUTeIbHOM TpoBepke MaTouoroaHaToMoM. IIsloxoe KayecTBO CKaHHpoBaHHaA (HalipHMep, 
apTedakTbI), m10xoe KayectBo JIHK DTF c HeBo3Mo>KHOCTBIO CeKBCHUPOBaHHA, a TakoKe MyTallHA 
CTNNBI, ormmunas ot S45F, T41A unm WT, npuBognin kK MCKIIOUeHHIO. 


2.2. Msenewenue npu3HaKo6 paduomuKu 


Bce omyxomH ObuIM OHOKpaTHO cerMeHTHpoBaHbI Bpy4yHy1o Ha Tlw-MPT ogHuM v3 ZByx 
KJIMHVYMCTOB TOA HadJOAeHHeM pasMoOra OMOPHOABHTaTeIbHOLO alimlapata (OMbIT paooTsl 4 roya). 
TlogmHoxectso u3 30 DTF Osimo0 cermMeHTupoBaHo o0oHMMH BpayaMH, Tp 9TOM 
BHYTpHHaOMOWaTesbHad BapwadesIbHOCTb OeHHBalacb C MOMOLIbIO TMapHoro KosdpduHenta 
cxoyctBa J[aiica (DSC), mpuuem DSC >0,70 yka3bIBaeT Ha xopomliee cormacue [20]. Ja mepeHoca 
CerMeHTalMi Ha {pyre MOCeAOBaTeIbHOCTH BCe TMOCIeCAOBAaTebHOCTH OBIIM aBTOMAaTH4eCKH 
BbIPOBHeHEI 10 Tlw-MPT c momouibio peructpaluu w300paxeHHuit B mporpamme Elastix [21]. Jia 
KakKOrO TWopaxkeHuat B KaxOM ocweqoBaTembHocTH MPT Opiio BpigeneHo 411 mpH3Hakos, 
XapaKTepH3yIOWHX HHTCHCHBHOCTS, (bopmy u Tekctypy. IlogpoOunocTu mpuBeyeHns! B (IIpusoxennn A 
u Tadsmmue A.2.) 


2.3. Coz0anue Modenu npuHAMUA PeeHUU 


J[a co3qaHud MOC IpHHATHA pelieHHit Ha OCHOBe TIPH3HAKOB HCHOMb3OBaICA HHCTPyMeHTapHit 
WORC, cm. puc. | [22-24]. B WORC co3yaHve MOjeIM IpHHATHA PeleHHM COCTOUT U3 HECKOJIBKUX 
9TallOB, HallpHMep, oTOopa MpH3HaKOB, MOBTOPpHOM BbIOOpKH HM MallMHHOTO obyyeHusd. WORC 
BBIMOJIHACT ABTOMATHUeCKHH MOHCK Cpe MHOXKeCTBA AITOPHTMOB JIA KaxKAOTO JTalla U OlIpeesAer, 
KakKad KOMOMHAUMA asIrOpHTMOB MaKCUMH3upyeT 9:eKTHBHOCTL MIporHosHpoBaHua Ha OOydarOleM 
MHOoxecTBe. bosee WOApOOHy1o HHOpMaL{HIO MOKHO HaiitTu B (ITpusoxenuu B). 


J[ia KoropTs! ZupdepenuMabHo WHarHocTuKH Obiia CO3qaHa MOjeIb OMHAPHOM KaccuduKalHH Cc 
HCIIOJIb3OBaHHeM pa3zJIM4HbIx MOJesei MaliMHHoro obyyuenua. Ja Koroptsr DTF (mporHo3upoBanne 
mytauuu CTNNB1) Osura co3qaHa MHOroKIaccoBad KaccHPuKalHOHHad MOJeJIb C HCIOJIb30BaHHeM 
CJLYYAMHBIX JICCOB. 
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2.4. Oyenka 


OueHKa BCex MOJeIeH NpoBogyuach c momo 100-KpaTHo ciy4yaiHoM Kpocc-Batugaunn. Ha 
KaKOU UTepalluu WaHHble cily4aiiHbIM OOpa30m pa30uBasMcb Ha 80 % aya OOyueHuA 4 20 % AA 
TeCTHPOBaHHA CTpaTHPUUMpOBaHHEIM OOpa30M, 4TOOKI yOeAHMTECA, 4TO pactipeyeueHue KIaCCOB BO 
Bcex HaOopax ObIIO Toxox%xKe Ha UcxogHoe (puc. A.1). B pamKax oOyyaronlero HaOopa ONTHMNH3alnA 
MOJ{eJIM TIpOBOAMIACb C MOMOM[bIO BHYTpeHHeli TepeKpecTHoH Baruyzaunu (5x). TakuM oOpa3om, BCA 
ONTHMU3AalHA IPOBOAMIACh Ha OOyUAaIOLIeEM MHOXKECTBE, YTOOBI HCKIIOUMTH JOOON puck TepeOopKu 
Ha TCCTOBOM MHOKCCTBE. 


OpekTHBHOCTS OMeHHBAIaACh C MOMOMI[bIO Mowat Woy KpuBoi (AUC) KpuBoi Receiver Operating 
Characteristic (ROC), TouHoctH cOanaHcupoBaHHolt KaccuduKayuu (BCA), 4yBCTBHTesIbHOCTH, 
cielMpW4HOCTH, OTPHaTebHOM mpescKa3aTembHOM wWeHHocTH (NPV) wu nonoxuTeIbHOM 
lipeycka3aTebHow weHHoctu (PPV). Jina MHorokmaccoBbIxX MojeIeii MbI coodlmam o 
MHoroksiaccopo AUC [25] u odmei BCA [26]. Honoxntenmbupie Kiacchr BKIKoOuaIM: DTF B 
muddepenuMasbHOM MarHo3se HM HasiM4ne MyTallMH B MyTalIMOHHOM aHasiu3e. 95% OBepuTeJIbHbIC 
HHTepBaJIbI OBI MOCTPOeCHBI C MCIOJIb30BaHHeM UCIIpaBsIeHHOrO MOBTOpHOro t-TecTa, IpHHHMas BO 
BHHMaHHe, YTO BbIOOPKH B KPOCC-BaIMAalHH He ABJIAIOTCA CTATHCTH4YeCKH He3aBHCMMBbIMH [27]. 
IIpeyctaBieHbI Kak CpeyHHe 3HaveHHA, TaK HW JOBepUTeIbHbIe HHTepBasbI. JIOBePpHTeIbHBIC MOJOCHI 
ROC Osim MocTpoeHbI C HCMOb30BaHHeM MoO (UKCHpOBaHHON WupuHE! [28]. 


Jia oOleHKH MporHocTHyecKOM WeHHOCTH pa3JIM4HBIX Tpv3HaKOB OBbIIM OOy4eHbI MOJeJH, 
OCHOBaHHbIe Ha: 1) OObeM; 2) Bo3pactT u non; 3) Tlw-MPT su3yanu3aqua; 4) Tlw-MPT 
BH3yasIM3allMa, Bo3pacT Hu on. Mogenb 1 Obima co3qaHa Id MWpoBepKH Toro, 4TO Moye 
BH3YasIM3allMH He OCHOBaHbI TObKO Ha OObemMe. Moyemb 2 Oblwia co3qaHa IIA OlleCHKM 
MOTCHIMAIbHbIX BO3PACTHBIX HW TeHAepHbIX NpexqyOexaeHni. B Mogenu 4 Bu3yalM3allMOHHbIe U 
KIIMHWYeCKMe XapaKTepHCTHKH OObeAMHEHbI WyTeM UCIHONb30BaHHA KaK BM3YyasIM3al[HOHHBIX 
XapaKTepHCTHK, Tak WM BO3pacTa HM MOsa B KaYeCTBe XapaKTepHCTHK Id TowyyeHud B oObmeit 
cmoxKHOocTH 413 xapaxtepuctux. DTF - dudpomato3 yecMouyHoro Tula. mo3BoseT WORC 
OOBCAMHUTE BU3yaIH3allMOHHble UW KIIMHW4eCKHe XapaKTepHCTHKH HanOosiee ONTHMAIIbHbIM OOpa30M. 
Kpome toro, Ia KaxKyoM KoMOMHanHH TlwW-MPT u ofHow 3 ApyrHx BKJIIOUCHHEIX 
ToculeqoBatesbHOcTeH MPT (HattpumMep, Ha ocHope T1w-MPT u T2w-MPT) Obia co3qaHa MojesIb, 
YTOObI OICHHTb J{OMOJIHHTebHYIO eCHHOCTb 93THX ApPyrHx oceqoBaTewbHocTei. Ec 
TIOCJI€HOBATeIBHOCTh WIA all{MeHTa OTCYTCTBOBasIa, JIA OWeCHKM HeOCTAaIOWMX 3HayeHHit 
YCHOb30BaIaACh HHTepnoAWHA WpH3HakoB. Koy WA U3BIeUeHHA TIpH3HaKOB, CO37aHHA MOEN U 
OLCHKU Ob OIyOMKOBAaH C OTKPbITbIM HCXOJ{HBIM KOJOM [29]. 
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Puce. 1. Cxematuyeckuii 0630p nogxxoya paqMOMUKH: ayaliTupoBaHo u3 [24]. Drambi oOpadoTKu 
BKJIFOUAIOT CErMCHTaLl{Ht0 Ollyxou Ha T1-B3BeweHHOH (T1w) MPT (1),peructpauuto T1w ua T2- 
B3BeleHHOM (T2w) MPT ya mpeoOpa30Banna 9TOM CerMeHTalMH B T2w-MPT (2), u3sBaeuenue 
TipH3Hakos Kak 43 Tlw-MPT, tak u u3T2w-MRI (3) u co3qaHHve MOaeeH NpHHATHA pellleHHi c 
TIOMOMIbIO MallIMHHOro OOydeHnna (5) c HCIOb30BAaHHeM COBOKYMHOCTH 43 50 ryumIHx padounx 
mporeccos 43 100 000 kanyuzatos (4), rye padoune mpolecchl mpexcTaBIAIOT COCO pa3zIM4HBIe 
KOMOHHAaMH 3TaMOB OOpaooTKH u aHamH3a. DTF, buOpomato3 AecMonuHOrO TuIIA. 


2.5. Tonumanue moodenu 


J[ia w3y4eHuaA MpornocTuyeckoOl WeHHOCTH OTJCIbHbIX TIPH3HAKOB UCTIOJIb30BaJICA OJHOMEPHBI 
cTaTucTuyeckui KputTepuii Manuna-Yutau U. 3xHauenua P Opium ckOppeKTHpoBaHbI pu 
MHOrOKpaTHOM TeCTHpoBaHHH cC HCIHOL30BaHHeM TompaBKH bondepponw wu cuyMTasMch 
CTaTHCTHY4eCcKH 3Ha4MMbIMH Ip 3HaueHuu p <0,05. YcroiunBocTb Wpv3Haka K W3MeCHCHHAM B 
CerMeHTalMH OeHMBallacbh Ha WO MHOxKecTBe 3 30 DTF, cermMeHTHpoBaHHBIX JBYMA 
HaOOaTesAMH, C HCIIONb30BaHHeM KOIPPUUMeHTa BHYTPUKIaccoBon KoppesauuU (ICC), upu stom 
ICC >0,75 yka3bIBan Ha xopowtyro HaylexHOcTb [30]. UroObr oleHHTb HajlexKHOCTb MOJleIM, ObiIa 
oOy4eHa OTCIbHaA MOeJIb, HCHOUb3yIOWad TOKO 9TH (PYHKUMU C XOpolei HayexHOcTHIO. UroOsr 
IIOUYIMTb TpeycTaBsIeHHe O MOeIAX, MallWMeHTbI OBI pakoKHpOBaHbI Ha OCHOBE COrIacOBaHHOCTH 
TIpOrHo30B MoyeM. THIMYHbIe IpMMepbl WIA KaxK_OrO Kacca COCTOAIIM W3 MallMeHTOB, KOTOpbIe 
OLIN TpaBHIbHO KaccHpuUMpoBaHbl BO BCeX UTepallMAx epeKpecTHOM MpoOBepKH; HeTHIIMUYHBIe - 
HaoOopoT. 


2.6. Kaaccuquxkayua paduosozamu 


Jia cpaBHeHHa Moyeei c KIMHMYeCKOM MpakTHKOM oOyxoM kKlaccupuuupoBaluch AByMA 
paqMouoraMuv OMOpHO-ABuraTebHOrO almapata (onmbiT padotsr 5 u 4 rofa), KOTOpble HMeJIM WOCTyI 
KO BCe€M OCTYIHbIM ToceqoBaTembHOcTAaM MPT, sBo3spacr wu won. Wx cmemnaibHo 
IIpOHHCTpyKTupoBanu pa3mmMyaTb STS u DTF. Knaccudukaiua npopogunach To ecaTHOasIbHoN 
UikKasle, YTOObI MOKa3aTb YBepeHHOCTh payuouoros. Ilockonpxy B rpyuny 6e3 J[T@ Opi oTroOpanst 
ToubKO CTC koHe4HOCTeH, MCHOUb30BaIach 0a3a aHHbIX, COMOCTaBJICHHad TO MeCTOMOIOKeHHIO. 
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Ona sBkouaa Bce JIT® koHeuHOcTeHi H Takoe %*e KONMYecTBO He JIT®. Cormacnue mMexyzy 
padMosOraMV OL|EHHBaJIOCb C MOMOLIbIO Kaliibl Koo9Ha. PaywoMMyeckKHe MOJCIM TakKxKe OL|CHUBAJIMCb 
B 9TOM KoropTe. B kKaxKoM uTepaltuu MepekpecTHOM BaMalMn 9TH MOemH OOy4auch Ha 80 % 
Bcero HaOopa JaHHbIX, HO TeCTHPOBaJIMCb TOJIbKO Ha Mal[MeHTaX W3 KOFOPTbI, COOTBeTCTBYIOLWIel 
MECTOMOJIOXKEHHIO, B OCTAIbHbIX 20% Hadopa WaHHBIX. Ja cpaBHenua AUCs ucnomp30BaM TecT 
J\enonra [31]. 


3. Pe3y1bTaTbl 
3.1. Beibop uccnedoeanua u nonyilAyua 


Hadop aaHHErx BKOYaT 203 MaljMeHta; KIMHW4eCKHe xapaKTepHCTHKM IIpHBeseHbI B TaOmHye |. 
Koropta guddepenyuanbHoti uarnocruku coctosia u3 64 dHoOpomuKcocapKomM, 31 
JIEHOMMOCAapKOMBI, 36 MHKCOMHBIX JIMMOCapKoM HW 72 JIT® (65 nepByyHEIx, 7 peluqHBUpyIOuMx), 
W3 KOTOpBIX 61 Obuia UpHrodva WIA aHasiM3a MyTalnit. 


Ha6dop WaHHBIx Ob Moy4eH c 68 CKaHepos, 4YTO TIpHBeIO K OOMBLIOM HEOFHOPOAHOCTH MpOTOKOIOB 
cOopa JaHHBbIx, cm. TaOuuuy 2. U3 72 nanMentTos B koropte DTF Oso 30 T1w moctkontpacTHBix (42 
%), 49 Tlw tmlocTKoHTpacTHEIx FatSat (68 %), 34 T2w (47 %), 33 T2w FatSat (46 %), 3 mpoTOHHEIe 
m1oTHocTH (PD) (4%), 18 DCE (25 %) 1 3 MPT c ABU (4%). V3-3a 


OrpaHHyeHHOK AOCTyMHOCTH MocreqoOBaTebHOcTeHh PD, DCE u DWI, ntomumo T1lw-MPT, TompKo 
TlocTKOHTpactHasa Tlw nu T2w (c FatSat/6e3 Hero) ObWIM MpoaHaH3NpOBaHb! MOCIeOBATeIbHOCTH. 


Ha moymMHoxectBe 43 30 DTF, koropbie Ob CerMeHTHpOBaHbI OOOMMH HabsFOMaTeIAMU, CpeqHui 
DSC coctasun 0,77 (craHyapTHoe oTKIOHeHHe 0,20), YTO CBUeETeEIbCTBYeT O XOPOLeM coracHH. 
IIpumep pe3yiIbTaToB perucTpallun H300paxKeHHi 10Ka3aH Ha puc. 2. 


Koropta quddepeHunanbHon Koropta aHanusza myTauni 


DTF ®u6po-mukcocapkoma Jlewomuocapkoma Mukconguaa Aunocapkoma DTF 
n=72 n=64 n=31 n=36 n=61 


Non 

Mykckoit (22 %) (64%) (61%) (61 %) (25%) 
)KeHcKni (78 %) (36 %) (39 %) (39 %) (75 %) 
Bospact meqnana (IQR) (23- 47) (54-77) (55- 73) (35- 56) (22- 47) 
PacnonoyKenne onyxonn 

Tonosa/wea (17 %) - - - (18 % 
TpyaHaa aneptypa (6 %) - - - (5 %) 
BptowHaa creHKa (33 %) - - - (26 % 
Ha3aq, (15 %) - - - (16 % 
Buytpv6prowHaa (1%) - - - (2%) 
BepxHan KOHEYHOCTb (7%) (9 %) (23 %) (3 %) (8 %) 
HwKHAA KOHEYHOCTb (21 %) (91 %) (77 %) (97 %) (25 % 
Pa3zmep onyxonv B cm® Megnana (IQR) (4.1- 9.8) (4.9- 12.9) (5.2- 9.4) (8.5- 15.3) (4.1- 9.5) 
O6vem 6 KauHe megnana (IQR) 2.0 (0.5- 9.8) 5.6 (1.1- 34.1) 8.2 (1.7- 11.4) 16.8 (5.2- 37.4) 2.2 (0.7- 9.6) 
Tun mytauun 141A 


NA NA NA NA (39 %' 
S45F NA NA NA NA (26 %' 
Auxkoro tuna NA NA NA NA (34% 
NocnegosatenbHoctTn 
MPT T2w FS (46 %) (58 %) (48 %) (44 %) (43 % 


T2w He-FS (70 %) (64%) (39 %) (43 %) (61% 
T1w PC FS (70 %) (50 %) (48 %) (51 %) (70 % 
T1w PC He-FS (43 %) (48 %) (23 %) (33 %) (35% 


*CoxpatjeHua: DTF: duOpomato3 ZecMouyHoro Tuma; IQR: MexkKBapTHJIbHbIM 2Maiia30H; cm: 
caHTumerTp; cl: cantumutp; MRI: MarHuTHo-pe30HaHcHasd ToMorpadus; FS: FatSat; PC: postcontrast. 


IIpouentst MoryT He coctaBiaTb 100 % B obmei CHOXKHOCTH 3-34 OKPYIIeCHHA. MaKCHMAaJIbHbIi 
J{MaMeTp aBTOMAaTHYECKH H3MEPACTCA B TPeX IJIOCKOCTAX. 
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3.2. Lucbdepenyuanouoiti Oua2no3 


OpdektTuBHocts MojeneH 1-6 aa QupdepenyManbHol WuarHocTuKH WoKa3aHa B TaOmMUe 3. Mopeb 
1, OcHOBaHHad Ha OObeMe, NOKa3aJia HE3HAYHMTEIBHY!O MIPOrHOCTHYeCKy!O WeHHOCTb (cpequaa AUC 
0,69). Monenb 2, OcHOBaHHad Ha BO3pacTe UM MOsle, MOKa3alla yuWMe pe3syibTaTEI (cpeyHaa AUC 
0,86). Mogens 3, ocHopaHHas Ha Tl1w-MRI, uMesa cpeqHee 3Ha4ueHue AUC coctaspuaet 0,79, Takum 
oOpa30M, MoKa3aTeIM Xy%Ke, UCM Y MallMeHTOB C BO3PaCTOM H TIOJIOM, HO JIy4Le, 4eM TOJIbKO 110 
oObemy. Moygesb 4, couetaroujaa Tlw-MPT, Bospact uv Mos, MOKa3asIa HE3HAYHMTeJIbHOe YyITy4eHHe C 
TOUKH 3peHua cpezHeli AUC (0,88) m0 cpaBHeHuto c MogembI0 2. JJoOasnenue T2w-MPT, T.ec. Mozesb 
5, uu Tl-noctkonHtpactHoi MPT, T.e. Mogemb 6, o6e c FatSat uu 6e3 Hero, 06a MeToya Tamu 
He3HayHTebHoe OOMee yily4aleHHe 0 cpaBHeHHIo c MOjseb 3 (cpeqHaa AUC 0,84 u 0,84, 
COOTBETCTBCHHO). OTH HadOMOTeHHA OLIN NMOATBepxKAeHbI KpHBbIMH ROC ua puc. 3. Mogens, 
HCIOJIb3YIOWIMe Ip CKAHHPOBaHHH TOJIbKO 06e32%KHPeCHHY!0 COJIb WIM X2KUPbI, Kak Ia T2w, Tak u WA 
Tlw nmoctkoutpacta MPT, pe3ymbTaTbI aHaylorM4Hel, cM. Tadsuuy A.1. 


Tadsmiya 2 


CBoiicTBa mpoToKo0B cOopa 203 T1-B3BelIeHHBIX MoceqoBaTeubHocTeit MPT B HaGope TaHHBIX. 


Hactpoiika (equHnua CpegHuii Cra. Muu Makc 


cc al *Coxpajenua: T: tecua; Std: cranapTHoe OTKIOHeHHE; 


Tonwwua AomtTiKa (mm) 4.66 1.45 1.0 11.0 
Bpema nostopeuna (mc) 619 533 0.0 4620 MM. MWJUIMMeCTp, MC. MMWJUIMCCKYHIBI. 


Bpema axa (mc) 14 7 2.0 94.0 


Puce. 2. CerMeHTaliua Ha pa3JIM4HbIX NOcueqOBaTesbHOCTAX MPT yo u nocie WpHMeHeHHA 
peructpalun H300paxKeHHit B CIryyae (PUOpOoMaTO3a FecMOHAHOrO Tua. CTpeIKH HaxXOJATCA B OJHOM 
HW TOM 2Ke MOJIO*KCHHM Ha KaxKOM H300paxKeHHH HU yKa3bIBalOT Ha Be eTasIM, rye OYeBU AHO 
(HelIpaBusIbHOe) BLIPaBHUBaHnHe. (1) Opurunasbuasa T1-B3BemeHHad (T1w) MPT; 


(2) OpurunanbHas T2w-MPT; (3) 3apeructpupoBanHasa T2w-MPT; (4) Opurunanbuas T1w-MPT 
mocjle KOHTpacTupoBanna; (5) 3aperucrpupoBanHas T1w-MPT nocie KoHTpacTupoBaHHa. 


Tadsnua 3 


OddekTuBHOCTE payMOMNYeCcKHX MOJeeH TIA TubdepenumanbHouw AMarHoctuKu J[T@ Ha ocHose: 
MoJeub 1: TOMBKO OObeM; MOeb 2: TOMbKO BO3PACT HU MOM; MOZeb 3: Ipu3HakH Bu3yaru3anHn T1w, 
BKIHOUad OOBEM; MOJeNb 4: coueTaHHe NpH3HAaKOB BU3yaM3auHH T1w uw Bo3pacta HM Hosa; MOseb 5: 
coueTaHie NIpv3HaKoB Bu3yau3ayuu Tlw u T2w; 4 Mogeb 6: coueTaHve NpH3HakoB Bu3yaIN3allHH 
Tlw u Tlw nocne Kontpacrupopanua. Pe3syibTaTbl mpeycTaBieHbt c 95% JOBepHTeJIbHbIM 
MHTepBaJIOM. 
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Mogenb 1 Mogenb 2 Mogenb 3 Mogenb 4 Mogenb 5 Mogenb 6 
T1lw T1w + T1lw nocne 

O6bem Bo3pact + non T1w + Bo3pact + non Tlw + T2w KOHTpacTuposaHua 
AUC 0.69 [0.61, 0.76] 0.86 [0.79, 0.92] 0.79 [0.73, 0.85] 0.88 [0.82, 0.93] 0.84 [0.78, 0.89] 0.84 [0.78, 0.90] 
BCA 0.59 [0.53, 0.65] 0.78 [0.71, 0.86] 0.71 [0.65, 0.77] 0.79 [0.72, 0.86] 0.68 [0.62, 0.75] 0.75 [0.69, 0.81] 
YysctButenbHocTb —_ 0.80 [0.70, 0.91] 0.78 [0.66, 0.90] 0.61 [0.49, 0.72] 0.70 [0.57, 0.83] 0.43 [0.31, 0.55] 0.62 [0.52, 0.73] 
Cneunduunocr 0.39 [0.28, 0.49] 0.79 [0.71, 0.87] 0.81 [0.73, 0.89] 0.88 [0.82, 0.94] 0.94 [0.88, 0.99] 0.88 [0.82, 0.95] 
NPV 0.50 [0.71, 0.89] 0.88 [0.81, 0.94] 0.80 [0.76, 0.75] 0.85 [0.80, 0.91] 0.76 [0.72, 0.80] 0.81 [0.76, 0.85] 
PPV 0.41 [0.36, 0.46] 0.72 [0.57, 0.76] 0.64 [0.53, 0.75] 0.76 [0.67, 0.86] 0.80 [0.66, 0.94] 0.76 [0.65, 0.88] 


*Coxpamenua: Tl w: T1-B3BemieHHoe; T2w: T2-s3BemenHprii; AUC: nmonmagb non 
XapaKTepHCcTHYeCcKON KpHBO OMepaTopa-mpHemHuka; BCA: cOasaHcupoBaHHad TOUHOCTb 
knaccupukannn; NPV: oTpuijarembHas peycka3aTesibHad WeHHOcTh; PPV: nowox*xHTeIbHad 
TiIpeyqcKa3aTesIbHad LeHHOCTb. 
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Puc. 3. Kpuppie onlepaltvoHHbix XapaKTepHCTHK MosyuaTela MOAeeH paqHOMUKH Ha OCHOBe OOBeMa 
(1); Bo3pacta u noma (2); T1-B3BemieHHbIx (T1w) xapaxtepuctuk (3); Tlw xapaktTepucTHk, BO3pacta 
uv mosta (4); Tlw +T2-B3BelieHHBIX XapakTepHcTHK H300paxenna (5); 1 T1w +T1w mocTKoHTpacTHBIx 
XapaKTepHCcTHK H300paxenua (6). Cepbimu KpecTHkKaMu OO03HadeHEI 95% OBepUTeJIbHBIC 
HMHTepBalIbl JIA 


100-KpatHas cry4aitHad TepekpecTHad BalMuyalud; opakKeBad KpHBad M300paxKaeT BO3PACT UH MOI, 
uMeyla BbICOKyIo cremMd@u4Hocts (S45 F: 0,83, T41A: 0,59 u WT: cpeqHee 3HayeHue. 0,72), HO 
4YBCTBHTEJIBHOCTb, AHAIOrM4HY!0 yraybiBanny (S45 F: 0,15, T41A: 


0,49 u WT: 0,56). 
3.4. Cmpamuqduxayua cmamyca mymayuu CTNNB1 


B taOmmue 5 mpHBeyeHbI XapaKTepHCTHKU MOJeseH paqwOMUKpoOdoHos AIA cTpaTHuKkaluu MyTallMu 
CTNNB1. Mogens 4, ucnonp3yrouiaa T1w-MPT, Bo3pacT u Tos, HMesIa BbICOKYIO CIlelH@U4YHOCTB 
(S45 F: 0,83, T41A: 0,59 u WT: 0,72), Ho 4yBCTBUTesIbHOCTL, aHasIorM4Hy1o yraybrBanuto (S45 F: 
0,15, T41A: 0,49 u WT: 0,56). Sro yka3biBaeT Ha CHJIBHBIM yKJIOH B MOJeJIAX B CTOPOHY 
OTPHIUaTeIbHBIX KIaccOB, TO ecTb He-S45F, He-T41A u He-WT. Ilockonbky mMogenb 4 nmoKa3aza 
TIOxHe pe3yibTaTHI, MogemM 1, 2 uv 3 ObLIM UCKIIIOUCHBI H3 Pe3yIbTATOB, MOCKOJIbKy OHM CoOepxatT 
TIOMMHOXKeCTBO ITHX PYHKUMH. JjoOaBseHve NMOCTKOHTpacTHOH Bu3yarH3annH T2w uu T1w, To 
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ecTb MOjesiel 5 u 6, He yIY4MIHIO MpOH3BOAMTeIBHOCTb. CieqOBaTeIbHO, MOJeJIM , HCMOUb3yIOUMe 
M60 TOKO OOe3%KUpeHHOe cKaHHpoBaHHe Sat, mHO00 cKaHupoBaHHe FatSat, Obi ofyiieHsl, 
HOCKOJIBKY 9TH COJep2KaT NOIMHOXKECTBAa CKAHHpOBAaHH 3 MOeseH 5 u 6. 


Tadsnua 4 


OpekTuBHOCTS AByX paqHouOroB U MOeNeH paqwOMUKpOMOHOB B TIpOBeeHHN pa3zIM4nA MexKLYy 


DIF (n = 


20) u He-DTF (n = 


20) B KoropTe, NoqOOpaHHo TO MecToTOu0#xKeHHIO. Pe3ybTaTbI 


TIpe{CTaBJIeHbI C 95%-HbIM JOBCPUTeJIbHbIM HHTEPBaJIOM. 


Mogenb 2 Bo3pact + 


non 


Moen 3 
Tlw 


Mogenb 4 
T1w + Bo3pacT + non 


Pani 


Pag 2 


AUC 

BCA 
UyBCTBUTeNbHOCTb 
Cneunduunoctb 
NPV 

PPV 


0.93 (0.84, >1] 
0.85 [0.71, 1.00] 
0.79 (0.57, >1] 
0.90 (0.71, >1] 
0.82 (0.61, >1] 
0.91 (0.72, >1] 


0.87 (0.73, >1] 
0.71 (0.56, 0.87] 
0.49 (0.21, 0.77] 
0.93 (0.78, >1] 
0.65 (0.43, 0.76] 
0.81 (0.47, >1] 


0.98 (0.92, >1] 
0.88 [0.77, 0.99] 
0.78 [0.57, 1.00] 
0.98 (0.91, >1] 
0.82 (0.64, >1] 
0.98 (0.91, >1] 


0.80 
0.75 
0.65 
0.85 
0.71 
0.81 


0.88 
0.90 
0.90 
0.89 
0.89 
0.90 


*Coxpamjenua: T1w: T1-B3Bemenupmi; AUC: niomjayb no XapakTepHcTH4ecKON KpHBOL OllepaTopa- 


lpHemuuka; BCA: cOanaHcupoBaHHad TOUHOCTS Kiaccndukaynu; PPV: nomoxuTeIbHaA 


lmpeycKa3aTesIbHad WeHHOcTs; NPV: orpuuatembHad IpeycKa3aTesIbHad WeHHOCTS. 
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Puc. 4. Kpussie padtounx xapakTepHcTHK MIpHeMHuKa MOJesel palMOMUKpOOHOB B 3ABHCHMOCTH OT 
BO3pacTa H Tosa (Mosel 2); H300paxeHuA (MOJeb 3); H H300paxKeHHA, BO3PacTa H Moya (MOJesIb 4); 
WM JaHHble pentreHosoros (Rad1 u Rad2) u3 KoropTbi, COOTBETCTBYFOINeH MeCTOMOIOXKeHHIO. 
COep2KaT MOJMHOXKEeCTBA CKAHOB 13 MOJeseH 5 u 6. 


3.5. Tonumanue mooenu 


Ilockonbky Moyes cTpatuduKkayuu cratyca MytayHuH CTNNBI moka3aM HeyOBJIeTBOpUTeJIbHbIC 
pe3yJIbTaTBI, aHaH3 model insight Obi MpoBezeH TOMbKO AIA LuddepenwMarbHon 


JMarHocTuKH. 3HayeHua p 10 U-Kputepuro Manua-YuTHuyia BCex IpH3HaKOB y WaljveHTosB c DTF u 
6e3 DTF noxa3anpi B TaOmmye A.3. pu anamu3e BaxkHOCTH IpH3HakoB 76 mpu3HaKoB T1lw-MRI 
MMeJIM 3HAYHTeJIbHbIe 3Ha4eHuA pv (oT 5,4 x 10-8 go 4,8 x 10-2). Onn BKuIHO"aTIM Ba NpH3Haka 
WHTCHCHBHOCTH (9HTPOMMA WH THK), 1Ba MpH3Haka PopMbI (payMalbHoe paccTosHHe u OOBeM) u 72 
IIpH3Haka TCKCTYpbI. p-3HaveHue Bo3pacta (1 x 10-11) Obi0 HMKe, 4YeM 9TO KacaeTcaA BCeX PYHKUN 
BH3yalM3auuu. 3Ha4eHua ICC aa Bcex mpu3HakoB Tlw-MRI mpupeyens B tadsuue A.4. V3 411 
mpu3HakoB 270 (66 %) umenmu ICC > 0,75 u, crefqoBaTeIbHO, xOpoliad HayexHOcTb. TosIbKO 
HCIOIb30OBaHHe STUX yHKUHH Cc xopomiei HayexKHOCTbIO B MOseIM 3 He MOBIMAIO Ha 
IIpou3sBoAuTembHOCTb. IlockosbKy Hac OosbUIe BCero HHTepecyeT, KaKHe OCOOeHHOCTH H300paxKeHHA 
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onpeyenaoT THMMYuHbIe DTF, a He BO3pacT H HON, paHKUPOBAaHHe NallWeHTOB UpOBOAMIOCh IIA 
mMoyemm 3. U3 203 nauuentop 104 onyxomu (24 DTF, 80 ne-DTF) Bcerga Opium mpaBnibHo 
KIaccHHUMpoBaHbI TO Moen 3, T.e. BO Bcex 100 uTepalMax mepeKpecTHOH Bayan. 
JlepaTHagatb onyxomei (17 DTF, 2 He-DTF) Bcerga knaccndunnpoBalnch HerpaBuibHo. Ha puc. 5 
oKa3aHbl cpe3b1 MPT Takux THMMUHBIX MH HETHUMYHBIX IpHMepoB DTFS. 


4. OOcyxJeHHe 


STO uccileqOBaHHe MOKa3aslo, YTO payHOMUKpOMOHEI Ha OcHOBe T1w-MRI moryt pa3nmyuatb DTF of 
STS. JloOapnenue moctkontpactHot MPT T2w usu Tlw cytjecTBeHHOo He yiIy4UIMIO MOjesIb. 
Cratyc mMytayuu DTF CTNNBI ue mor OpiTb mpeycKa3aH Cc TOMOLIbIO payquomuKu. HackobKo HaM 
W3BeCTHO, 93TO TepBoe HcciIeqoBaHve, B KOTOPOM MpoBoAMTcA oeHKa AuddepenyuarEHoi 
muarHoctuku DTF wu ctatyca MytTallw#H Cc MOMOII[bIO aBTOMaTH3MpOBaHHOrO payMOMHKpoOHOrO 
mogxoya. Bospacr MW TO, MO-BHMMOMY, ABJIAIOTCA CHJIBHbIMM IpequKTOpamu AMarHo3sa DIF, 
paOotarommmii syame, weg Tlw-MRI. Couetanue v300paxeHHii, Bo3spacTa WM Tosa He YITy4IHJIO 
MOJ{eJIb. ITO O3HAYAeT, YTO BOB3PACT HM MOM AOCTATOYHI AIA TOTO, YTOOLI oTMM4GUTE DTF or STS. B 
COOTBETCTBHH C TIpeAbIyYWIMMH B OOMeHalMOHaIbHbIX KOTOPTHBIX UcceqoBaHHax DTF 2xeHuIMHBI 
COCTABJIAJIM OOJILINMHCTBO B Hallie KoropTe c OosIee HH3KHM Me/IMaHHbIM BO3PacTOM IO CpaBHeHHIO 
CO CpeHUM BO3pacTOM TallMeHTOB 3 rpyiilibl, He WOWy4aBwUx DTF [2,32]. OgHako cBa3b B Hallie 
6a3e JaHHbIX MO%KeT OBIT CIMUIKOM CHJIbHOM HU, CiIeqOBaTeIbHO, He pelpe3seHTaTMBHOH 1A 
KIIMHMYecKOH WpakTuKu. Hanpumep, Ad WH cTapwie 63 eT Hata Oa3a WaHHbIX BKIIOYaTIAa 60 THU, 
He sBiatouMxca DTF, uw TombKO OHO JMO, He saBaIoOuIeecd DTF. B To BpemMa Kak MIMK 
3a0oneBaemoctH JIT® mpuxogutca Ha epHoq mMexyzy 20-40 rogamu, JT® moxer nopaxatp 
HalMeHTOB BCeX BO3PaCTOB C 3aperHCTPpHpOBaHHbIMH WMana30HaMUu OT 2 Ao 90 net 32]. IIpocraa 
Kjlaccnukalua BCeX OlyxosleH y MalwenTos crapmie 63 eT meuenue 6e3 JIT®, He3sapucuMo oT 
Kakol-1H00 HH@opMalHu 06 onyxoM (BU3yaIM3alMH), HeEOCyIecTBUMO. Takaad MOjleJIb He MOx*KeT 
ObITb IIpHMeHeHa K OOWe MOMyIAWMM, B TO BPeCMA Kak MOJ{eJIb OCHOBAHA MCKIOYMTeIbHO Ha T1lw- 
MPT-sr3yalH3alHu, MOCKOIbKy OHA He HCHOb3yeT HUKAKON MOMyIAYHOHHON HHdopmauun. Haima 
KOrOpTa MOXeT ObITb IpeAB3ATOM H3-3a akWeHTa Ha MPT uv KOHeYHOCTH Kak JIOKAaL{HH, B TO BDeMA KaK 
ypyrue MeTOJbI (HallpHMep, KOMIIbIOTepHad TOMOTpauA WIM yiIbTpa3sByK) MOryT HCIIOIb30BaTbCA 
JIA OpeeeHHBIX JIOKaAIM3alHH WIM WA OMpeyeeHHbIX THNOB aluentTos. JlaibHetume 
HCCIeOBaHHA OJOKHbI BKJIIOUATb paciiupeHue Halliero HaOopa aHHbIX, 4TOOBI cyeuaTb 
pactipeyemeHue 10 Bo3pacTy Oomee pempeseHTaTHBHbIM. UTOOKI OWCHHTb KIIMHH4YeCKYIO IeCHHOCTB 
Halle MOJeJIM, Mbl CpaBHUJIM Pe3yJIbTATbI C OL|CHKOM AByx peHTreHomoroB. Moesb, ocHOBaHHaA Ha 
BH3YaJIH3alMH, BbINOJIHeHa aHaIOrH4HO padoTe peHTreHosoroB. Mojsesb, coueTarouad BO3pactT, MOJI 
HW OCOOeCHHOCTH BH3YAasIM3allMH, MCHOUb3yIOllad TOT %e HaOOp WaHHBIX, YTO HM peHTreHosOr, HMevIa 
Oomee BbICOKHH AUC, 4em y peHTreHosOroB OMOpHO-ABHraTeIbHOTO aliiapata. OwHaKO 9Ta MOJeIIb 
MOXKET CTpaaTb OT MIpeAB3ATOCTH IIpH BbIOOpe, Kak yIOMMHAJIOCb B TIpesbIAyueM pa3zyese. Cormacnue 
M@xK]Y PeHTreHoOraMH OBLIO TPOMe%KYTOUHBIM, 4TO YyKa3bIBaJIO Ha 3aBHCHMOCTb IIPOTHO3a OT 
HaOmrofatena. Moyemb paqHOMHKM ABJIAeTCA He3aBHCHMBIM OT HaOsOMaTelA, mpesmosarad, 4TO 
CerMeHTalHA BOCIPOu3BOHMa, Kak yKa3aHO BbICOKMMH ToKa3aTesamMu DSC u ICC, u Bcerga OyzeT 
jaBaTb OJMH MU TOT 2e TpOrHo3 Ha OJHOM UM TOM xe H300paxeHnu. JuddepenivasbHEIli WuarHo3 
DTF ovens BaxkeH IA NPMHATHA pellleHH O Je4YeHHM, HO 3aTpyAHeH IPH Bu3yaM3alHu W3-3a ero 
PeAKOCTH, B TO BPeMA Kak HCHOIb30BaHHe HHBA3HBHOM OMOIICHH COMps.KeHO C TAKHMM PHCKaMH, KaK 
poct omyxomu. TakuM o0pa30M, HCHoOmb30BaHHe Hallet Moyemu Tlw-MRI radiomics moxetT 
CMOcOOCTBOBaTb paHHeMy paciio3HaBaHuiIo uM uarHoctuKe DTF, coxpaiiaa Takum oOpa30M 
J{MarHOCTHYECKY!0 3a{epxKKY 3a CCT BOSMOXKHOCTH UPAMOPO HalipaBJICHHA K 9KCIepTHbIM Weutp STS. 
Ilockosbky Bce pyTHHHbIe mpoToKob! MPT Bkmrouaror TIWMRI, Hat MeTod payqMOMHKH ABJIAeTCA 
OOoOLIaeMbIM, OCYLIECTBHMBIM HW TIPHMCHHMBIM JIA MCHOIb30BaHHA B TOBCeHEBHOM KIIMHM4eCKOM 
mpaxtuke. Ilocne aibHeimei OnTHMM3allMH MOeIM 93TO MOXKeT TMOCIYKHTb ObICTpOI, 
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HCHHBa3HBHOU MW HeAOporoi albTepHaTHBO OnorcHu, KOTOpad B HacTOAee BPeMA OrpaHH4MBaerTca 
KOHC4HOCTAMH 13-34 HCIOb3yeMOro Hadopa JaHHBIX. 


Tadsanna 5 


IIpou3BOQuTebHOCTh MOeueH paqwOMHKpooHoB C HeCKOJIbKHMH MeTKamMu random forest aa 
cTpatudukaunu Mytayuu DTF CTNNBI1 ua ocHose; Mogens 4: OcobOeHHocTH Bu3yamn3aunn T1w, 
BO3pacT M TON; Mosetb 5: DynKyHH Bu3yaru3zayuH4 Tlw + T2w; u Mogemb 6: dyHkunn 
MOCTKOHTpacTHOH Bu3yaru3ayHH Tlw + Tlw. Mogens 4 oueHuBasacb m0 ofHOMy Kslaccy (S45 F, 
T41A u WT) wm no oOmm™m xapaktepucTukaM (Bce). PesyibTaTEI mpeycTaBleHbt c 95%-HbIM 
JOBCPUTCJIbHBIM HHTePBasIOM. 


Mogenb 4 - S45 F Mogenb 4- T41A Mogenb 4 - WT Mogenb 4 - Bce Mogenb 5 - sce Mogenb 5 - sce 


T1w + T1lw nocne 
T1w + Bo3pact + non T1w + Bo3pact + non T1w + Bo3pactT + non T1w + Bo3pact + non Tlw + T2w KOHTpactupoBaHua 


AUC 0.61 [0.44, 0.77] 0.56 [0.43, 0.68] 0.74 [0.60, 0.87] 0.63 [0.54, 0.72] 0.63 [0.53, 0.72] 0.60 [0.50, 0.69] 
BCA 0.48 [0.35, 0.61] 0.53 [0.42, 0.64] 0.65 [0.54, 0.75] 0.56 [0.47, 0.64] 0.57 (0.48, 0.66] 0.53 [0.44, 0.61] 
YyscteutenbHoctb ~—= 0.15 [<0, 0.37] 0.49 (0.27, 0.71] 0.56 [0.35, 0.77] NA NA NA 
Cneynduunoctb 0.83 [0.67, 0.98] 0.59 [0.41, 0.76] 0.72 [0.55, 0.89] NA NA NA 
NPV 0.76 [0.70, 0.82] 0.65 [0.53, 0.77] 0.73 [0.64, 0.82] NA NA NA 
PPV 0.17 [<0, 0.45] 0.42 [0.28, 0.56] 0.59 [0.40, 0.77] NA NA NA 


*Coxpamenua: Tlw: T1-B3BpenienHaa MPT; T2w: T2-B3BemtenHaa MPT; AUC: moma nog 
XapaKTepHCTHYeCKON KpUHBO OllepaTopa mpHemHuka; BCA: cOaslaHcupoBaHHad TOUHOCTh 
Knacchpukaynu.; PPV: rosoxuTebHOe MporHocTH4yeckoe 3HaueHHe; NPV: oTpullaTembHoe 
IIporHoctTuyeckoe 3HayeHHe; WT: quKui Tun, NA: HelpHMeHuMo. 


Kpome Toro, MbI HCCJIeqOBaIM MpOrHOCTHYeCKy!IO WEHHOCTb MOCIICHOBaTeIbBHOCTeH, OTIIMYHBIX OT 
Tlw-MRI. Oguako koslMuecTBO OCTYMHBIX MOCIeqOBaTeIbHOCTeH OBWIO OrpaHH4eHoO 3-3a 
MHOFOLeHTpoBoro Hadopa WaHHBIX W300paxeHHii. Xota T2w-MPT acto ucnomb3syetca Wa 
KOppeJIal{MH MHTeHCMBHOCTH curHana DTF c mporHo30M HIM OTBeTOM Ha Tepamur1o [33-36], B 
TeKyleM UccueqoBanuun T2w-MPT yoOaBusia HesHayuTeIbHy!O MpOrHOcTHYecKyr1o WeHHOCTE K T1lw- 
MPT, aHasorM4Ho HocTKoHTpacTHow MPT Tlw. OgHako 9TO MOxeT ObITb CBA3AHO C TEM (aKTOM, 4TO 
9TH MOCIeAOBATeIbHOCTH ObWIM JOCTYMHbI TOKO JIA MOApPyiibt MaywentTosB. B nate Koropte 
ObIUIO CIMINKOM Masio MallMeHTos c BIT, 


IlocneyosatembHoctu DCE usm DWI, nognexaujue anamu3y. OnHako B DTF tpakruyuecku HeT 
ykKa3aHui Ha JOMOHUTeEIbHY!O WCHHOCTb 9THX NOCIeqOBaTebHOcTeH [37-39]. Bropovi WesbtIo 9TOrO 
HcCcIeqOBaHHA OBIIO MpeyqcKa3aHHe cratyca MytayuwH DTF CTNNBI. Hama paquomuKkpodonnaa 
MOjJ{eJIb He CMoruila CTpaTH@unupoBatb CTNNBI Tum Mytaluu, KOTOpbI COOTBeETCTBYeT OTCYTCTBHIO 
umMTepatypbl, cBa3bpiBaroulehh DTF Tloapnenue Ha MPT mytrayuu CTNNBI. Texyuyee uccneqoBanne 
COJepxKUT HeECKOJIbKO OrpaHuyeHui. Bo-nmepspix, u3-3a peakoctu DTF pa3mep Bp1iOopKu DTF Opi 
OrpaHH4eH HU, BO3MO%KHO, CIMMIKOM Mall [JIA MCHOUIb30BAHHA MOJCIIbIO CTpaTHpuKaluN MyTalHi. ITO 
TakxKe IpHBeO K HeOOMbWOM CcTaTHCTHYecKOH MOLIHOCTH JIA aHasM3a MyTalHii, O 4eM 
CBUJeTeIBCTBYeT OobIad WIMpHHa 


W3 HalllMX JOBeCPHTeJIbHBIX VWHTepBaIOB, a TakxKe Id CpaBHeHHA C PpeHTreHOIoraMH pH 
mudpdepenumanbHow Auarnoctuke. IlomHMo TepBH4HBIX onyxouei, B Koropte DTF Osim tawxe 
peuMyzuBupyromme onyxomm. Tlockombky 9TO 4HCIO OBLVIO HH3KUM, HU, HACKOJIBKO HAM M3BeCTHO, HeT 
HMKaKHX TIpH3HaKOB TOrO, YTO peuMAMBUpyroMMH DTF na MPT sBeriaqur uHaye, 4eM MepBHUHBIM 
DTF, omxugaemoe BinaHue HeBemMKO. B koropte DTF rpynna WT Oba oTHOCHTeIbHO OONBLION H, 
BO3MO2XKHO, IOBeprlacb HeIpaBHJIBHOMY paciipeesIeHH1O, MOCKOJIBKY CEKBeHHpoBaHHe 10 CaHrepy 
He BCeryja JOCTATOYHO YYBCTBHTEIbHO JIA BbIABJICHHA BCeX MyTayMi [11]. Pe3synptars1 CTNBB1 
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Crpatudukayua 10 cTaTycy MyTalMM MoKa3asia CHJIbHBIM YKJIOH B CTOPOHY KjIaccoB OOJbIIMHCTBA, 
4TO MOXET OBITh OOBACHCHO KIACCOBbIM JMCOaaHCOM. XOTA MBI MCHOIb30BaIH FACTO HCIIOJIb3yeMbIe 
HecOaslaHCHpOBaHHble CTpaTeruH oOOy4eHHA, TakHe KaK MOBTOpHad BbIOOpKa Hu OOBeMHeEHHe B 
aHcaMOJIb. pyre cTpaTerHu MOTyT YJLYAWUTb MpOu3BOAMTeIbHOCTb. Bo-BTOpbIx, Wid CpaBHeHHA C 
STS Osu BKIOUeHbI TONbKO KOHeuHBbIe DTF. Oro Obui0 cBA3aHO C OrpaHHYeHHOM OCTYIMHOCTHIO 
MPT pu 


OIYXOJIAX MATKHX TKaHeli, He OTHOCAINIMXCH K KOHCYHOCTAM. OHaKO 93TO He ABJIACTCA 
pelipe3seHTaTHBHbIM Jia Bceli MomynayHH DTF, koTopad TakxKe uacTO BCTpeyaeTca B OpromIHoit 
cTeHKe U4 TyoBuie [3]. B-tperbux, HbIHeIHHM MOAXO K payMOMuKe TpeOyeT py4HbIX aHHOTALIMI. 
HecmMortps Ha TOYHOCTh, STOT Mpollecc Take OTHHMaeT MHOrO BpeMeHH MU MOBepxKeH HeEKOTOPOH 
VW3MCHYMBOCTH HaOsOWaTea, Ha 4YTO yKa3bIBaeT Halll DSC, u, TakuM oOpa30M, orpaHH4nBaeT 
Tlepexoa K KIMHMYecKOM mpakTuKe. MetToybI aBTOMaTH4eCcKOM CerMeHTallMu, HallpHMep riryOoKoe 
oOyyeHHe, MOryT MOMO4b MpeosoueTh 3TH OrpaHHueHna [40]. Hakonenl, Hadop TaHHbIx OBL NoyyeH 
c 68 pa3JIM4HbIX CKaHepoB, 4TO TIpMBeIO K CyIIeCTBeHHOM HeEOXHOPOAHOCTH TpoTOKO0B cOopa 
WaHHBIX. OTCyTCTBHe CTaHapTHbIxX WapaMeTpoB BH3yalH3allwH MOxKeT ObITh TWpoOsemMaTH4uHEIM, 
MOCKOJIBKY OHH MOFyT MOBJIMATb Ha BHeIIHH BUA OMMyXOIM U, CieqOBATeIbHO, Ha pe3yJIbTAaTbI 
peHtreHorpaduu. OyHako, HECMOTpA Ha 3TH pa3JIM4HA, Halll MeTO] MO3BOJIMI ycIelwHO CO31aBaTb 
yMarHoctuyeckve Moyemu. IlockombKy 9TH MogemH Ob OOyYeHbI Ha pH pazHoodpa3nu 
IIPOTOKOJIOB BH3YaIH3allMU MOBbIMAeTCA BEPOATHOCTH TOLO, 4TO 3aABJICHHbIC WOKa3aTeIM MOryT OBIT 
BOCIIPOH3Be{CHbI B OOBIGHBIX KIIMHHYeCCKHX YCJIOBHAX TIP HCHOUb30BaHHH Wpyrux MPT-ckaHepos. 
Ucnob30BaHve OAHOTO CKaHepa CO CielWasIM3HpOBaHHbIMH MpOTOKONaMM J{MarHOCTHKH OIlyxosei 
MOXET YIYUIWIMTh MpOv3BOAHTeJIBHOCTb MOJeIH, HO OrpaHuynt oOoOMlaeMocTD. 


Sa] D 


(A) Typical DTF ) Typical DTF 


(C ( 


Puc. 5. Tunvunstie npumepsi (A u B) - To Ba cily4ad, KOTOpble BCerya NpaBHJIbHO 
Knaccupunupyrotca T1-B3BeliIeHHOM MOjJesIbIO Bu3yaru3alnH (T1w); HeTumM4HbIe WpuMepst (C u D) 
- 9TO Ba CLy4ad, KOTOPbie BCer a HelpaBHJIbHO KiaccHpULMpyrIoTcA MOAebIO BU3yarIH3anHH T1w. 
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byayilaai paOota WOospKHa ObITb B TepBy!O OYepeb COCpeqoTOYeHA Ha MepcieKTHBHOM IIpoBepKe 
HallIMX BbIBOJOB. XOTA MbI J[CHCTBUTeCIbHO MCIIOIb30BaJIM MHOFOIMeHTpOBbI HaOop WaHHBIX WA 
BU3yaIM3alMH UW TpOBeIM TUWaTeIbHBIM 9KCIIepHMeHT TO TWepeKpecTHOM poBepKe, cTporo 
OTICIAIOMMN WaHHble OOy4eHHA OT JaHHbIX TeCTHPOBaHHA, MbI He IpoBepsJIM Hallly MOjelIb Ha 
He€3aBHCHMOM BHelIHeM Hadope WaHHbIx. BrocseqCTBHM MOJeJIb paqHOMUKPOOHOB MOXKHO OBI ObI 
HMCMOIb30BaTb JIA MpOrHO3MpoBaHHA KJIMHMYeCKHX UcxoyoB DITF, nosyuatouwwx akTHBHOe 
HaOsHOeHHe HIM CHCTeMHOEe JIeyeHHe. 
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